This Page Is Inserted by IFW Operations 
and IS not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defects in the images may limited to): : 

• BLACK BORDERS 

.. i^CUTOFFATTOE,BOTTX)MORSipES 5 

• FADED TEXT ' 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As resinning documents correct images 

please do iiot report the images to the 
Image Problem Mailbox. 



(19) 



J 



EuropSisches Patentaml 
European Patent Office 
Office europ^en des brevets 



(t1) EP 0 

EUROPEAN PATENT APPLICATiON 

(51) frita^: Gil B 7/26 

(21) Appficalion number: 98100722.2 

(22) Date of fifing: 16.01.1998 



(12) 

(43) Dateofpubfication: 

22.07.1998 Bunetinl998/30 



(84) Designated Contracting States: 

ATBECHOEDK ES R FR GB GR IE IT U LU MC 
NLPTSE 

Designated Extension States: 
ALLTLVMKROSI 

(30) Priority: 21.01.1997 JP 8248/97 

(71) Applicant: 

NITtO DENKO CORPORATION 
Osaka (JP) 



(72) Inventors: 

• Makamura, Masao 
toarald-shi, Osaka (JPj 

• Tornita, Toshifiiko 
Ibaraki-sht, Osaka (jp) 

• Matsupka, Hrtoshi 
Ibaraki-shi, Osaka (JP) 

(74) Representative: 

Grunecker, Kinkeldey, 
Slockmair & SchwanfiSusser 
Anwaltssozietat 
Maximilianstrasse 58 
80538 Munchen (DE) 



(54) Method Of producing optical disks and apparatus used therefor 



(57) A method for producing optical disks each by 
bonding two disk sU>strates to each other through an 
adhesive sheet, which comprises the steps of- prepar- 
..i^atape.whichincludesareieasetape. and a plmalrty 
of d.sk-ld.e adhesive sheets arranged undera lov^ersur- 
face of the release tape at predetennined intervats- 
pr^ng the tape against an upper suriace of a frst disk 
substrate by an elastic material to thereby temporarily 
bond the first disk substrate to one of the adhesive 
sheets under the lower surface of the tape so as to torm 
a temporarily bonded article; separating the release 
tape from the temporarily bonded artide to expose the 
adhesive sheet; putting a second disk substrate on the 
exposed adhesive sheet and pressing the second disk 
substrate against the exposed adhesive sheet by the 
elastc material to thereby stick the second disk sub- 
strate to the temporarily bonded article so as to form a 
stuck arfede; and keeping the stud< artide under a pres- 
sure or heat and pressure atmosphere to thereby bond 
the first and second disk substrates. 
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Description 

BACKGROUND OF TMF INVEmTON 
1 . Reld oF the Invpnlirin 

The present invention relates to a method of pro- 
ducing optical disks each by boncfing two disk sub- 
strates to each other through an adhesive double 
coated sheet and apparatus used therefore, 

2. DescriDtion of the Prior Art 

An optical disk is formed by bonding two disk sub- 
strates having a recording layer in at least one surface 
to each other. The bonding of the disk substrates as 
described above is made by sandwiching an adhesive 
agent b^een the two disk substrates and pressing the 
two disk substrates against each other, as disclosed in. 
for exanple. Japanese Patent Publication Na Sha 61- 
80534. 

According to the bonding method using such an 
adhesive agent, there is. however, required a trouble- 
some operation of applying the adhesive agent onto the 
disk substrates. Furthermore, it is cfifficuft to apply the 
adhesive agent evenly, so that the degree of parallelism 
in the stuckdisk substrates may become poor or air may 
be mixed in the adhesive agent so that air bubbles may 
be generated in a joint portion. Accorcfingty. there was 
also a problem in terms of quality. Further, when the 
disk substrates are pressurized, the adhesive agent is 
forced out from the peripheral portion of the disk sub- 
strates so that burrs are produced. Accordingly, the 
methcxJ was not prefen-ed also from the point of view of 
producing efficiency, operating effidency, etc. because 
of the necessity of debunking, or the like. 

Therefore, an optical disk producing apparatus 
described in Japanese Patent Publicatioh No. Hei. 3- 
230338 has been proposed as an apparatus for bond- 
ing two disk substrates without use of any adhesive 
agent As shown in Fig. 16. this apparatus corrprises a 
disk substrate supply device 41. an adhesive double 
coated sheet supply device 42. a bonding jig 43. a jig 
opening/dosing device 44. a conveyor 47 tor conveying 
and inverting the disk substrates 46. a vacuum presser 
48, a jig moving device 52. a release fflm grpping mech- 
anism 49. and a finished article storage place 50. The 
two disk stA>strales 46 are bonded through an adhesive 
double coated sheet 51 by means of vacuum pressing. 
That is. the two disk substrates 46 are bonded to each 
other by the steps of: first, bonding the first disk sub- 
strate 46 to the adhesive double coated sheet 51 by 
means of vacuum pressing: then separating a release 
film 53 by the release film gripping mechanism 49 and 
invertng the first disk substrate; and then bonding the 
second disk substrate 46. by means of vacuum press- 
ing, to the first disk sut>strate 46 with the adhesive dou- 
ble coated sheet 51 stuck thereto 



In the aforemenik>ned apparatus, vacuum pressing 
however, must be required twice for bonding two cfisk 
substrates 46 to each other to obtain one optical disk. 
Furthermore, because a large time is required for evac- 

5 uation whenever the vacuum pressing is made, produc- 
ing effiaency is very poor. As a resutt. there arises a 
problem that the cost increases. Further, because this 
apparatus reqiires a vacuum punp used for vacuum 
pressing and the frequency of use of the vacuum purrp 

10 »s high, maintenance. Of the eke, for the vacuum pump is 
required so that the cost increases more intensively. 
There is a further problem that the opticaJ disk bonded 
by meam. of vacuum pressing is large in distortkMi and 
warp anc. tow in precision. 

IS 

SUMf^ARY r>F Tpir iKiv/F^mf^,., 



The present invention is designed under such cir- 
cumstances and has as Its object the proviston of an 
20 optical disk producing method which can produce high 
precision optical disks efficiently, and an apparatus 
used therefor. 

To achive the aforementioned object, according to 
the present invention, there is provided a method of pro- 
2S ducing an optical disk comprising the steps of: pressing 
an adhesive double coated sheet against one surfece of 
a first disk substrate by an elastic material to thereby 
temporarily bond the first cfisk substrate to the adhesive 
double coated sheet to thereby form a temporarily 
30 bonded article: putting a second cfisk substrate on the 
adhesive double coated sheet; pressing the second 
disk sutrstrate against the adhesive double coated 
sheet by the elastic material to thereby stick the second 
disk stijstrate to the temporarUy bonded article to 
35 thereby form a stuck article; and keeping the stuck arti- 
cle under, a pressure or heat and pressure atmosphere 
to thereby bond the first and second disk substrates to 
each other. 

Further, according to the present invention, there is 
40 provided an apparatus for producing an optical disk ^ 
comprising: means for supplying an adhesive double 
coated sheet; temporarily bonding nroans for pressing 
the adhesive double coated sheet against one surface 
ol a first disk substrate by an elastic material so as to 
45 temporarily bond the first cfisk substi^te to the adhesive 
double coated sheet to thereby form a tenporarily 
bonded article; sticking means for putting a second disk 
substrate on the exposed adhesive doutsle coated sheet 
and pressing the second disk substrate against the 
so adhesive double coated sheet by the elastic material so 
as to stick the second disk substrate to the tenporarily 
bonded article to thereby form a stuck article; and bond- 
ing means for keeping the stuck article under a pressure 
or heat and pressure atmosphere to thereby bond the 
SS' first and second disk sutjstrates. 

That is. in the present invention, the tape is pressed 
against the upper surface of the first disk substrate by 
the elastic material to thereby temporarily bond the first 
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disk substrate to one oJ the adhesive doutrfe coated 
sheets under the tower surtace of the tape so as to form 
a temporariiy txxnded artide; and the second disk sub- 
strate is put on the temporaray boixied artide and 
pressed against the temporariJy bonded artide by the 5 
elastic material to theretry stick the second disk sub- 
strate to the tempofariiy bonded artide so as to form a 
stuck artide. Because temporary bonding and sticking 
are performed by the elastically pressing force of the 
elastic materiaJ as desabed above, not or^ y the toad on ,0 
the disk substrates is recfoced but also the disk sub- 
strates can be pressed evenly so that the resulting opti- 
cal disk is hardly dSstorted or deformed. Further, 
because the stuck artide obtained by temporary bond^ 
ing and stiddng is continuously kept under a pressure or ,5 
heat and pressure atmosphere to thereby bond the f ir^ 
a"d second disk substrates, the conventional necessity 
of performing vacuum pressing twice for one optical disk 
is eliminated. Accordingly, produdng effidency is 
rnproved remarkably, so that the reduction in cost can 20 
be attained. In addition, this apparatus does not require 
maintenance, or the Bke. for the vacuum pump. 

Further, when the pressing surface of the elastic 
material in the present invention is shaped like a cone or 
sphere, the adhesive double coated sheet and the first 25 
and second disk sUjstrates. first touch each other from 
the center portion and then pressed against eadi other 
successively toward the per^jhery with the defonnation 
of the elastic material so as to be stw* to each other 
Accordingly, sticking is performed while air bubbles are 30 
pressed out so that air bubbles are hardly produced in 
the contact surfaces between the adhesive sheet and 
the two disk substrates. Further, because pressure is 
given gradually from the center toward the periphery 
partial distortion is little given to the two disk substrates' 35 
Moreover, even in the case where the two disk sub- 
strates are more or less distorted, the distortion of each 
of the two disk substrates is correded so that a stuck 
artide little in warp is obtained. 

Furtfier. when the elastic material in the present 4o 
.invention has a rubber hardness of not larger than 50 
degrees, the toad on the two disk substrates is so sman 
that the two disk substrates are hardly distorted or 
deformed. 



Rg- 6 is an explanatory view showing a separating 
device; 

Fig- 7 is an explanatory view showing a stanctoy 
state of temporary bonding; 
Fig- 8 is an explanatory view showing a state in 
which a fast disk substrate is put on the index table; 
Fig. 9 is an explanatory view showing a disk dean- 
ing device; 

Fig. 1 0 is an explanatory view showing an operation 
of tenporary bonding; 

Fig. 1 1 is an explanatory view showing an operation 
of temporary tending; 

Fig. 1 2 is an explanatory view showing an operation 
of tenporary t>orK£ng; 

Fig. 13 is an explanatory view showing a state in 
which a release tape is separated from a tenporar- 
ily bonded artide; 

Fig: 14 is an explanatory view showing a disk dean- ' 
ing device; 

Fig. 1 5 is an explanatory view showing a stuck arti- 
de; and 

Fig. 16 is a perspective view showing a conven- 
tional optk^l disk produdng apparatus. 

DE TAILED OFSCRIPTIOKJ OF THE PRPFFRRfh 
EMBODIMFMT.C; 



BRIEF DESCRIPTION OF Tyi^ r^RAVA/.K.r^o 

In the accompanying drawings: 

Fig. 1 ts an explanatory view showing an optical so 
disk producing apparatus according to the present 
invention: 

Fig. 2 is an explanatory top view showing a stale of 
an index tat>le; 

Fig. 3 is a sectional view showing a tape; 55 
Fig. 4 is a tiottom view of the tape; 
Rg. 5 is an explanatory view showing a tape dean- 
tng device; 



A mode for carrying out the present inventiori will be 
described below in detail. 

Fig. 1 shows an embodiment of the optical disk pro- 
dudng apparatus according to the present invention. In 
the drawing, the reference numeral SO designates a 
tape which contains disk-like adhesive double coated 
sheets (hereinafter referred to as "adhesive sheets") 3 
ananged in line at predetermined intervals under the 
tower surface of a release tape 1 . In the present entxxJ- 
iment the adhesive double coated sheet 3 is a pres- 
sure-sensitive adhesive double coated sheet The tape 
30 IS fed from a supply roll 2a and taken up by a takeup 
rofi 2b in the front side (right in the drawing). The refer- 
ence numeral 7 designates an index table which is 
shaped like a disk and on which stages 8 are provkied 
arcumferentially as shown in Fig. ^ First disk sub- 
strates 9 are put on these stages 8 respectively, so that 
sticking of the first disk substrates 9 to the adhesive 
sheets 3. or the like, is performed. The reference 
numeral 1 0 designates a stiddng device for sticking and 
temporarily bonding the first disk substrates 9 to the 
adhesive sheets 3. Tlie reference numeral 11 desig- 
nates a separating roO for separating the release tape 1 
from the temporarily bonded artide 23. 

More in detail, the aforementioned tape 30 has the 
adhesive double coated sheets 3 arranged in line at pre- 
determined intervals under the tower surface of the 
release tape 1. and lower release tapes 4 stud^ to the 
lower surfaces of the adhesive sheets 3 respectively as 
shown in Figs. 3 and 4. Further, center holes 22 corre- 
sponding to the center holes of the first disk substrates 
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9 are formed in the centers of the adhesive sheets 3 of 
the tape 30. 

A tension controfler and a zigzag control giide 
(toth not shown) are provided in the si^^ply portion of 
the tape 30. As each of roOs provided on the way of s 
feeding of the tape 30. a rol! having a groove or guide 
with the same width as thai of the tape 30 is used so 
that the tape 30 is fed straigjil from the supply roQ 2a to 
the takeup roll 2a. 

The tape 30 si43plied from the stpplyrofl 2a (refer- lo 
nng taack to Rg. i), first, passes through ttie tape clean- 
ing device 5 so as to be cleaned. As shown in Fig. 5. the 
tape cleaning device 5 is conf igured so that suckers 1 3 
each having a static eliminator 12 in its inside are dis- 
posed aljove and tjkjw the tape 30. The static electricity, is 
or the like, on the tape 30 is removed by the static elim- 
inator 12. and stain such as fine dust, or the Uke. is 
sucked and removed by the suckers 13. 

Then, the lower release tapes 4 contained in the 
tape 30 (referring to Rg. 1) are separated by the cepa- 20 
rating device 6. As shown in Rg. 6. in the separating 
device 6. the tape 30 together with a removal tape 1 4 is 
sandwiched between a pair of nip rolls 15 so that the 
lower release tapes 4 are bonded to the removal tape 
1 4. Further, when the removal tape 1 4 is taken tp by a 25 
lower takeup roil 16. the lower release tapes 4 are sep- 
arated so that the adhesive sheets 3 are exposed down- 
ward. Further, as shown in Fig. 7. the tape 30 having the 
adhesive sheets 3 exposed downward is designed so 
as to be fed into between each of the first disk sub- 30 
strates 9 put on the index table 7 and the sticking device 
10 standing by above the first disk sulistrate 9. 

On the other hand, each of the first disk sut>strates 
9 is supplied onto the index table 7. That is (referring to 
Rg. 2.) the first disk substrates 9 are put on the stages 35 
8 (position A shown in Rg. 2). respectively, of the index 
table 7 by a transfer robot (not shown) from the disk 
storage place 17 provided in the front of the index table 
7 As shown in Fig. 8. air is sucked by a sucker 31 from 
a suction hole 1 9 provided in each of the stages 6 so 40 
that the first disk substrate 9 put on the stages 8 is 
absorbed and fixed. Then, the index table 7 rotates right 
by about 30 degrees (position B shown in Rg. 2) so that 
the first disk substrate 9 is cleaned. 

As shown in Fig. 9. the cleaning in the second posi- 45 
f ion B is designed so that the first disk sutrstrate 9 is 
covered with a cleaning cover 18 and static-eliminating 
air is blown in from a blow-in porl 18a and sucked from 
suction ports 1 8b so that static electrrcity of fine dust or 
the like, deposrted on the surface of the first disk sub- so 
strate 9 is neutralized so as to be removed easily Thus, 
the dust, or the like, is removed. 

When the first disk substrate 9 is cleaned, the index 
table 7 rotates further by 90 degrees (position C shown 
in Rg. 2) so that the first disk substrate 9 is positioned to 55. 
the lower side of the adhesive sheet 3 exposed in the 
lower surface of the supplied tape 30 (see Rg. 7). -Rien, 
the lower suifece of the adhesive sheet 3 contained in 



the tape 30 and the iwer surface of the first disk sub- 
strate 9 are shick to each other to thereby form a tenpo- 
rarily bonded article 23. 

The stkiang device 10 has an elastic material 20 
having a tower surface (pressing surface) shaped sub- 
stantally like a cone so that the elastic mat^al 20 can 
ascend and descend. A positioning core rod 21 is dis- 
posed in the center of the elastic material 20 so as to be 
inserted info the center hole 22 of the adhesive sheet 3 
and the center hole 24 of the first disk substrate 9 to 
thereby perform positioning, the elastic material 20 is 
formed from rubber having a rubtjer hardness of not 
less than 5 degrees and not more than 50 degrees 
according to JIS K 6301. 

The stkddng of the first disk substrate 9 to the adhe- 
sive sheet 3 is made as follows. That is. as shown in Rg. 
1 0. the elastic material 20 descends so that the core rod 
21 IS inserted into tfie center hole 22 of the adhesive 
sheet 3 fonned in the tape 30. As a resuft. not only the 
adhesive sheet 3 and the elastic material 20 are aligned 
but also the sheet 30 is stretched so that the portion of 
the adhesive sheet 3 is arranged along (he tower sur- 
face of tfie conical elastic material 20. 

Then, as shown in Rg. 1 1 . the stage 8 on which the 
first disk substrate 9 is put is pressed up. so that the 
tape 30 is pressed against the upper surface of the first 
disk substrate 9 by the elastic force of the elastic mate- 
nal 20. As a result the tower surface of the adhesive 
sheet 3 and the i^jper surface of the first disk substrate 
9 are stuck to each other to thereby form a tenporarily 
bonded article 23. In this occasion, the core rod 21 is 
inserted into the center hole 24 of the first disk substrate 
9 so that the adhesive sheet 3 and the first disk sub- 
strate 9 are aligned. Further, because the lower surface 
of the elastic material 20 e shaped like a cone the 
adhesive sheet 3 and the first disk substrate 9. 'first 
touch each other from the center portion so as to b^ 
stuck to each other successively toward the periphery 
with the deformation of the elastic material 20. Because 
sticking is pertonmed whfle air bubbles are pressed out. - 
air bubbles are hardly produced in the contact surface 
behween the pressure adheave sheet 3 and &ie first 
disk substrate 9. Further, since pressure is given gradu- 
ally from the center to the periphery, the distortion given 
to the first disk substrate 9 is little. 

Then, as shown in Fig. 12. the elastic material 20 
ascends and the stage 8 descends. In this occaston. the 
release tape 1 descends with the descending of the 
temporarily bonded article 23 while the release tape 1 is 
kept in dose contact with the adhesive sheet 3. Then, 
as shown in Rg. 13. the separation roO 1 1 moves left 
and right to thereby separate the release tape 1 from 
the upper surface of the temporarily bonded artide 23. 
As a result the tenporarily bonded artide 23 having the 
adhesive sheet 3 exposed upward is put on the stage 8 
The release tape 1 thus separated is taken up by the 
takeip roll 2b. 

Then, the index table 7 rotates further by about 90 
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degrees (position D shown rn Fig. 2). so that the second 

disk substrate is put on the iwer surface of the tenpo- 
ranly bonded article 23. 

The second disk substrate is put on the ipper sur- 
face of the temporarily bonded article 23 after the sec- s 
ond disk substrate is transferred from the disk storage 
place 25 provided in the rear of the index table 7 into the 
disk cleaning device 26 by the transfer robot (not 
shown) and cleaned. 

As shown in Fig. 14. the disk cleaning device 26 is w 
designed so that fine dust, or the like, d^xjsiled on the 
surface of the second disk substrate 27 is remo^^ed 
wtien the second disk substrate 27 is put in a housing 
28 and covered with a cover 28a and static-eliniinating 

air IS Mown m from the bottom portion of the housing 28 is 
and sucked. 

When the second disk substrate 27 is put on the 
teoporarily bonded artide 23. the index table 7 rotates 
further by about 45 degrees (position E shown in Fig 2) 
The tempoiarfly bonded artide 23 and the second disk so 
substrate 27 are stuck to each other (see Figs 10 
through 13) by the stiddng device 1 0 (whidi is the same 
as shown in Rg. 7) having the elastic material 20 with a 
lower surface shaped like a cone, in the same manner 
as the stK:king of the first cfisk substrate 9 and the adhe- 25 
swe sheet 3. Thus, a studt artide 29 as shown in Fig 15 
IS obtained. In this occasion, because the tower surfece 
of the elastic material 20 is shaped like a cone the 
adhesive sheet 3 and the second disk substrate 27 
first, touch each other partiaDy from the center portion 30 
and then stuck to each other successively toward the 
periphery with the deformation of the elastic material 
20. Because staking is performed while air bubbles are 
pressed out as described above, air bubbles are hardly 

produced in the contact surface between the adhesive 35 
sheet 3 and the second disk substrate 27. Further pres- 
sure IS given gradually from the center towai^ the 
periphery, distortion is hardly given to the second disk 
substrate 27. Moreover, even in the case where the first 
disk substrate 9 and the second disk substrate 27 are 4o 
more or less distorted, the distortbn of each of the sub- 
strates is corrected so that a studc artide 29 little in 
warp is obtained. 

Then, the index table 7 rotates further by about 45 
degrees (position F shown in Rg. 2) and the stuck arti- 45 
de 29 IS kept for a predetermined time (for exanple 1 
minute) under a pressure (for exanple, 10 kg/cnr?' x 
rowntemperature) or heat and pressure (for example 6 
kg/cm^ X 6O0C) atmosphere to thereby perform air bub- 
ble removal and bonding. The bonding is carried out by 50 
a device such as an autodave. Because the stud< arti- 
cle 29 is bonded while being kept under the pressure or 
heat-pressure atmosphere as described above the 
whole of the stuck artide 29 is pressurized vertically 
evenly Accordingly, thedegree of parallelism in the opti- ss 
cal disk becomes good. Further, even in the case where " 
air enters into the joint portion of the stuck artide 29. the 
air is removed by the even pressure so that there is no 



air txibble produced in the joffit portion. 

When the bonding is completed, the index table 7 
rotates further by about 30 degrees (position G shown 
m Fig. 2). The finished artide is transferred to a product 
dorage place by a transfer robot (not shown). The pro- 
duction of optical disks is carried out by the aforemen- 
tioned series of operations. 

Although the above enijodiment has been 
descrtoed about the case where rubber is used as a 
matenal for the elastic material 20. there is no limitation 
spedany For example, various kinds of materials such 
as urethane. sponge, sifioone rubber. SBR (styrene- 
btrtadiene rubber), chtoroprene rubber, acrylic rubber 
flKXoritoer, etc. may be used. Although a material 
having a rubber hardness in a range of from 5 degrees 
to 50 degrees, indusively. is used as the elastic material 
20. ft IS more effective H the aibber hardness is in a 
range of from 10 degrees to 40 degrees. Indusively 
^hough the lower surface (pressing surface) of the 
elastic material 20 is shaped like a cone, it is not limited 
thereto but may be shape like a sphere. 

In the present invention, temporary boncfing and 
sticking are performed by the elastically pressing force 
of the elastic material as descrfoed above, so that not 
only the toad on the disk substrates is reduced but also 
the disk substrates can be pressed evenly Accoidingly. 
the resulting optical disk is hardly distorted or deformed' 
Further, because the studt artide obtained by tenpo- 
rary bonding and sticking is continuously kept under a 
pressure or heat and pressure atmosphere to thereby 
bond the first and second disk substrates, the conven- 
tional necessity of performing vacuum pressing twice for 
one optical disk is eliminated. Accordingly, pnxludng 
efficiency is improved remarkably, so that the reductfon 
m cost can be attained. In addition, this apparatus does 
not require maintenance, or the fike. or the vacuum 
pump. 

Further, when the pressing surface of the elastic 
material m the present invention is shaped like a cone or 
sphere, the adhesive double coated sheet and the first 
and second disk substrates, first touch each other from 
the center portion and then pressed against eadi other 
successively toward the periphery with the deformation 
of the elastic material so as to be sWdk to each other 
Accordingly, stiddng is performed while air bubbles are 
pressed out. so that air bubbles are hardly produced in 
the contad surfaces between the adhesive sheet and 
the two disk substrates. Further, because pressure is 
given gradually from the center toward the periphery, 
partial distortion is little given to the two disk substrates' 
Moreover, even in the case where the two disk sub- 
strates are more or less distorted, the distortion of each 
of the two cfisk substrates is conected so that a stud< 
artide little in warp is obtained. 

Further, when the elastic material in the present 
invention has a rubber hardness of not larger than 50 
degrees, the load on the two disk substrates is so small 
that the two disk substrates are haidly distorted or 
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deformed. 

The fore^ d^aOed descrption of the prefefred 
embodiment o( the invention has been prcvided tor the 
pi^poses of iUustiation and description, ft is not 
intended to be exhaustive or to fimrt the invention to the 
precise embocfiment disctosed. Obviously, many modifi- 
cations and variations will be apparent to practitioners 
skffled in the art. 



5. 



Cfaims 



10 



1. A method of producing an optical cfisk conprisinq 
the steps of: ^ 

pressing an adhesive double coated sheet it 
against one surface of a first disk sU)strate by 
an elastic material to thereby tenporariiy bond 
said first disk sii>strale to said adhesive double 
coated sheet to thereby form a lenporarily 
bonded artide; ^ 
putting a second disk sibstrate on said adhe- 
sive double coated sheet; 
pressing said second disk sii>strate against 
said adhesive double coated she^ by said 
elastic material to thereby stick said second 2s 
disk substrate to said temporarily bonded arti- 
cle to thereby form a stuck artk^le: and 
keeping said stuck article under a pressure or 
heat and pressure atmosphere to theretjy bond 
said first and second disk substrates to each 30 
other. 

2. The method of producing an optical disk according 
to daim 1 . further comprising the steps of: 

35 

preparing a tape Which includes a release tape 
and a plurality of said adhesive double coated 
sheets arranged under a tower surface of said 
release tape at predetermined intervals; 
pressing said tape together with said adhesive 40 
double coated sheet at the pressing step of 
said adhesive double coated sheet; and 
separating said release tape from said lenpo- 
rarily bonded article to expose saki adhesive 
double coated sheet after forming said tenpo- 45 
rarfly bonded article. . 



3. 



The method of producing an optical dsk according 
to daim 1. wherein said elastic material presses 
said first disk substrate, adhesive douUe coated so 
sheet and second disk substrate from center por- 
tions thereof first, and then presses successively 
towvard periphery thereof. 

The method of producing an optical disk according 55- 
10 daim 3. wherein said elastic material has a 
pressing surface shaped like a cone or sphere 
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The method of produdng an optical cfisk according 
to daim 1. wherein sakl elastk: material has a rii). 
ber hardness of not less than 5 degrees and not 
more than 50 degrees. 

^ ^.^'^*^**'f^°^"°'^^°P^c^'skconpris- 

means for supplying an adhesive double 
coated sheet; 

temporarily bonding means for pressing said 
adhesive double coated sheet against one sur- 
face of a first cfisk substrate by an elastic mate- 
rial so as to tenporarDy bond saki first disk 
substrate to said adhesive double coated sheet 
to thereby form a temporarily bonded artide; 
sticking means for putting a second disk sub- 
strate on said exposed adhesive doiiDle coated 
sheet and pressing said second disk siijstrate 
against sakl adhesive double coated sheet by 
said elastk; material so as to stick said second 
disk sU)strate to saki temporarily bonded arti- 
de to thereby form a stuck artide; and 
bonding means for keeping sakJ stuck artkJe 
under a pressure or heat aixi pressure atmos- 
phere to thereby bond saki first and second 
disk suljstrates. 

^ The apparatus for produdng an optical disk accord- 
ing to daim 6. further comprising: 

a tape supply means for supplying a tape which 
tndudes a release tape and a plurality of said 
adhesive double coated sheets arranged under 
a tower surface of saki release tape at prede- 
termined intervals; and 

a separation means for separating said release 
tape from sakJ temporarily bonded article to 
expose sakl adhesive double coated sheet. 

The apparatus for produdng an optical disk accord- 
ing to daim 6. wherein said elastic material presses 
sakl first disk siijstrate. adhesive double coated 
sheet and second disk substrate from center por- 
tions thereof first, and then presses successively 
toward perphery thereof. 

The apparatus for produdng an optical disk accord- 
ng to daim 8. wherein sakl elastk; material has a 
pressing surface shaped like a cone or sphere. 

The apparatus for produdng optical disks accofd- 
ng to daim 6. wherein sakl elastic material has a 
rubber hardness of not less than 5 degrees and not 
more than 50 degrees. 
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